Fragmentation of an endogenous inhibitor upon complex formation with high- and low-Ca2+-requiring forms of calcium-activated neutral proteases.
The interaction of an endogenous inhibitor for the calcium-activated neutral protease (CANP or calpain EC 3.4.22.17) with CANP was examined by SDS-polyacrylamide gel electrophoresis, immunoblot analysis, and gel filtration. Fragmentation of the inhibitor (Mr 110K) by mCANP, a high-Ca2+-requiring form, was shown only in the presence of Ca2+ ions of millimolar order, with decreased inhibitor activity recovered from gel extracts in the 110-kDa area. This fragmentation took place even when the inhibitor could completely inhibit the caseinolytic activity of mCANP. The fragmented inhibitor retained considerable inhibitor activity after the CANP-inhibitor complex was dissociated by the addition of EDTA, and 69% of the initial activity was recovered from the mixture reacted with excess mCANP lacking the 110-kDa band. A C-terminal fragment of CANP inhibitor produced in Escherichia coli (Mr 40K) was also hydrolyzed by mCANP in the presence of Ca2+. The interaction of both forms of the inhibitor with mu CANP, a low-Ca2+-requiring form, led to the same phenomena in the presence of micromolar levels of Ca2+. CANP inhibitor could not completely inhibit the autolysis of mCANP and mu CANP, indicating that these were intramolecular events. Gel filtration analysis revealed that the mass of the smallest fragment with inhibitor activity was about 15,000 daltons. These results suggest that CANP inhibitor may act in the manner of a suicide substrate.